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PROBLEM TO BE SOLVED: To provide a tilt control method and an 
optical disk device capable of stably reading out data by 
appropriately performing the tilt correction to the skewness 
generated by the face wobbling of an ..optical disk and suppressing the 
generation of jitter. 

SOLUTION: A focus control signal changing in correspondence one to 
one to the change of tilt amount due to the face wobbling of the 
optical disk 1 is inputted to a tilt control circuit 12, and by means 
of performing the operational control of a tilt correction mechanism 
8 by the tilt control circuit 12 based on the focus control signal, 
the correction corresponded to the tilt amount is surely performed, 
and the tilt is eliminated or the influence of the tilt is evaded, 
-then, : bhe : --generat ion of the jitter is . supp:ressedv.-.al<s0.^for . the face- 
wobbled optical disk 1 so that the data are stably read out. 
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9 0* -r^3tfi^2r^fS^*«J>S. ^ffitzib. A 
GC 1 3*^aj^$il^ft^^LA/D^»l 4 
20 TA/D^&£ff otf i/9Arr—9 1 LX : rS>^ 

i&ztfo tmz^ xvyv^-fnmwvvxzmik 

hWJXf 1 7T'x-^^^7h$-*TV^ 

[0026] f^W-^JD/A^HliS 
1 5T. t3tfitffl^*9 0" -fiTJtx-f xW-^JD 
/A^HJgsiST-eii-fixrT-o^fi^ML, effl*-* 
90° •m^-ocoft-t*4«1-S. ±IKr^^ffiffl-t 

s^fcr. itTjx? umm&tztistFtr* mz& 
nv>9o° •nxftm^im-hz\tt^mx'hh. 

30 [0027] . fiScoyM y-CtiJTJ 

^Ttg^N'-y 7 r 0S5 1 6 . 19 fcA^-TS Zblzi.*)^ 
y'JTiv^^hWm^ (RtDRV) t, ^-y^'xy 

i/^iwwmm^ (Tt drv) timt>ix&. z 
ti(>(om^x\ m 1 tzi*t-*iuhmEsm8 imwtz 

[ 0 0 2 8 ] ,1 ay X 0 fc. ^M<mm2\,z^f-)V V 
fflmm : $:ffiZ-&ftT4X?3S.{zJ:'>X. 7x7W 

40 ^^^(ai^-efimw^h^siiitffiiET:'*. 
[0029] (mi&c?>B®3) *wmmk<r>m.3><,z 

&&%rf < X7mWI,z^xm6%:^LM9 \zM^X 
[0030] *$m<omm3lz&&%rr 4 XfgWii. 

$m<mm 2 \zmh v&mmn 1 2 iz x 0 ®m 
zi-ti-YmsEwmbix. $mftwmny*-i}XT9 

50 [003 1] 06«i*^HBc7)||te^S3tfc(tS7* 
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-#xr?f-iX-;?cofi§f£0, @7(iH6c7)7?^a [0037] -^T, RtGain(»'EndRtGa 

x.-9(0m}7'Bv?mV$>&. meiZ^rTXolZ. 7 i niOA^tfifcf. RtGaintLT. BestR 

*-*XT^f-jt.X-^5<7)7^— ^X3>fyP3&\ 3>f tGa i n<OM£g£L (St e p7) . — j$<9j?UIi£ 

TfcO. #34;Wc^^£M&£>-£S.Ifcte<J:'9. [00 38] Wt^X. *HSSco^©3tiJtt5f-^bffl 

[0032] miiz^-tidiz. z^uhWE mmoyj ywm?u-i-*r-vzhh. m&t lt\ 

7*-#X$flffllM# (FoDRV) ££TW3 10 ^>yxy^;H-;Ph©lfflkO^^^&^fi^St a 

-Ol^AAU 7*- #Xj)&wmiJ} : $:mi2-£&~ rtTtGain.lMSI^EndTtGain, 

Jj. J-frhfflfflmS&l 2frh&J]%tlh : 7z;T)\Sh)V\- Xf77J)9, y'-fyl$V^^JTtGa i n. * 

SSflflPfi-f- (RtDRV) 2r3-f;PAS.^rJ>f;l,B^cOA OgJgtfcftS v-y j i t (TtGa i n) , 

ijm^rictmL. ? y=jx.y is-r/H-jubfflwm m&it-vf-wiRmmt ltb e s t j i t . 

-»7 (TtDRV) SrH/kAStfrH^D^AjMif v *-fctJ»t*y4 LTB e s t T 

iZtm-t&ZklzX^X. %r?lAMZ&Vlh-7*-i]X tGa i ntffi£t&. 

Hn^mrh^m^h^:. ftV-v7T-y72Zm&£7 [0039] t-r. MMLtLX. Best j itfcjft 

yVx. yis-rlVjmizmitmh i>0D Affi ( F F F F h ) £A2J U BestTtGainSr 

"C£>5„ ?U7 (Oh) TtGai nfcStartTtGa 

[0 0 33] *HJSiO^S3ti3»tS^^ 20 i n^fS ( S t e P 1 1 ) . jfcfc, Tt Ga i n 

lEmmizm-^uhmmm^x'^'jTt^f-^hMm iz&n&iSvf-ms i 1 (TtGa i n) zmfetz 

fmofA ymk-fflzk. @8cD7a-f-v-h£ffiffl (ste P i2)„ 

LTmmt&. 08«H7 (n^-JTtV^lVYUm^y^ [0040] iCOStepl 2X-W£.Lti:J-v?—mj 

ym&yv-1~V-YX'fo&. mmt LT. ^vT/l'f- it (TtGain) fc. Be s t j i tfc£Jt«L 

^b$W<9E$iff§$&^£tt2rSt artRtGa in. (Step 13) . j i t (TtGai n) *vh£Wl. 

MSSMEndRtGa i n. Xf'yTJa, ff. Be s t j i tffl£ j i t (TtGa i n) fcftA 

^^1^'X^RtGa i n. ^O^fcfctt&^'-y -?hk2HZ^ BestTtGaintTtGainWf 

it (RtGain)- !£ **y7^-Jg«I £MfrT6 (Step 14) . TtGain^«» 

mUBestj it. m&.i/v9-\Z&Yt%>yA mZfiiH y?V*yht& (Ste P 15) . Ste 

^^tgttffl^fcLTBestRtGai nfc<£Jg-f 30 p 1 3T\ j i t (T t G a i n ) #B e s t j i t <T) 

& . mitx-htitf. ^coi^stepi 5*<&m-& . 

[0 0 34] . ^BMbfcLT. BestjiUCg [0041] Stepl 5tf>®. TtGainfcEnd 

Affi (FFFFh) SrA^L. BestRtGainS; TtGai nfc£Jt$L (St epl6) . TtGai 

?'J7(0h) L. RtGainCStartRtGa nCDttfr'E n dT t G a i nfclTT&tof . Stepl 

i n£^TS (Stepl). 8ac, RtGai nfc 2^tfL. 

tH?6 ; Jv?~mj it (RtGain) £ffl5g-T& [0 04 2] — TtGa i n^EndTtGa 

(Ste P 2) . i niO^ltJlll TtGai nfctT. BestT 

[0035] Step 2XW£.Ltzi?v j it , . t Ga i nffl£gJgL (Ste P 17). -^MMi 
(RtGai n) fc. Best j itfc£JtjgL (St 

ep3), jit (RtGa i n) #vh£Wll£. Be 40 [ 0 0 4 3 ] &±(D&$miz£'oX . y=JT)\rf-)Vh®\ 

s t j i tffi£ j i t (RtGa i n) izKktht^ im^MflZfyi/xyisvJl^-frhfflfflm^CDffi&y 

fc. BestRtGain£RtGai n<7Mt tTJg A ftjiy-f > fcpgSilTt ^ i/T;H-^ 

grfS ( S t e p 4 ) . 2 £>fc. RtGai n<Offi£a hUWE^ff^J iVARTfnj WWAJjM^lzMS. 

jMy?V*>h-t& (ste P 5) . ste P 3t, ZtiZ gjS^M y|:^?ft/^yy'iyyt 

jit (RtGain) ^'Bestj it feLtC**! bftJSWI^tto 4 JUA&lfa -i tVWKVyXKm^ 

[00 36] Ste P 5CD&. RtGainWltEn *qgflJtPS$il*C: i: 7^T;I/^T[&iatf 

dRtGai ntSrJt^L (Step6) . RtGai ^'xy^^tfiJ^f-^ht^LTTtt-/ ?7*-y7°2± 

niOffi^E n d R t G a i nOTT'feilff. S t e P 2 MU^mi^X^lV V ZffimX'Z s S^L^r-^S 
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[0044] mmn&J&A) *5WB^HftOJgS4t m>LXis\7Y26*miJ>-tZtXJt\:-v7Tv72 

tehKr i x?mw.£.nixmi oRx/m 1 1 nzwrs^ i^yj^y^^m^z^m^it^tiatm^xh 

xmmth .010 \$*m\<rmM.<mm.4 tcfcttsf- s . 

/i-MiiEflgiia. 01 ii&*fmvm&.<mm4\,zi5tf [oo48] m4<m&coBBtmm. nit 

h*h)vym£<r>7xiv?mx'h&. imwmm4\z& *&£?iz. ^ivhMwmm^fcjjztihyiSTivi- 

hfcf -f ^^^ati. ntft>«S2<c£tt6?-A'h$!m A-nasm^ ( Rt drv) ^ryw-^ffiOT*: 

0S81 2(ci')Sl#tl.f-^hffiE«l«t LT. 010 -92 OWME^t LX. £tz. ^^yxVy-vW 
iz^-fXdiz. z.t>V>i^-?27j&mz7i;Tju1i hmmt^ (Tt drv) J^y^yy-v/WM 

*-(6]t«ii)$*l.7^T;kf-^hWEffl ; E-^2 0i:. 10 VmWmmz&tfhyisT^lVVUmm^RVfyi? 

frcsasfu xtypM^aTi^^yyt 3, 4 £ hot* 9* 

^ifiJt^i&^-yrS^y^'iy^^l^-^hffiEfflt- [0049] JJ2L^3|^|SSc7)®S5tfc(tS^hffl 

[0045]^^. 0n (c^t x o hswMn iv vnmmmpy itr^v vmm^-? 2 0 A.A7J 

S&l 2*^tfi*$iiS5^r^;Pb©|«Kt^ (Rt D £ixl»fcftt£. SJSyWytc^^iT^^y^xy^ 

RV) £5^7;^l^ffiEffl^-*2 0c»^fc yl^-^b©l»fi^*^y>'-x>->'A'/H-^hMEffl ; E- 

L/C. ^y^^y^lV^lVYVmmn (TtDRV) ?2 1t;:A;>j£*U 5S^l/f-;l'MliEJftE-*2 0M 

*9yi/*.yis'r)vi-)VYm$m : z-? 2 iconise mz^y=jx.y^)Vi-)VhWEm : ^—?2 nmmiz 
tLxzti?timm~t&. ^vvmmmztivhji; 20 ra&^ixsitt^o. 

T^H-^bSlffllfl^-a^^y^'xyv-^/Pffilffllft^y *r)V)i\ft<rrt-)V\-\iZftLX%X-y ?T»/72 

[0046] iBLtzxmmvy&mAiziitf&i-frhn [00 50] (mfonmme) *w%rm&<7>&m6\z 

JEtUffcfcWCfi. mM-yj ytzmZZtv/Zyz/Tfl^- fil63£r 4 X?ggfcowC01 3&tf01 4fcg-3u 

A'hSiaMi-t**^ z/TtW-tl' hWjffl*-? 2 O'VATJ TiKBftS . 0 1 3 Ji*^<0Hffi^®6 

sfts tmz, mmy-i yiz^^tifz^y^^y^ frhWEtaim* 01 4i±*&Dj«ggfi?>«S6£&ft 
y(c^y^'xyv^f-;i'hffljEfflt-^2i*^fljt 30 k^mm-h^vvnwmtLx. 013^^3 

H&SiiS 9. 7^J|6|SWyyiyy ^%\Z~,?Tv72nW,ziiYth : f<'r993'tm» 

^)V^ffyh)VY\,zni,xx\:y vtv^-9 2 7&Vft uyxtcr>mzgm.Zti. *rrl X? 1 frhov— fK 

[0047] ($m.<nffi&'y) *^HJc7)HMcO}gS5t [ 0 0 5 1 ] d<Df-;Ph^>-fc;Pffl?gH H B2 2«. 01 

tehft? i xfgkmizi^xmi 2izm^xwm-f 4(c*-rj:3t. isn#A. b. c. dcohocoe^^ 

6. 01 2{i*^Hj C 7)^te^®5tt5{tl,f-;l'hMjE ftfflSftT&rK ^)V\-{zii OffeiLfcftcoSUi^j&fl 

h^hmEmmtLx.mi2izm-tidi,z^}fy 40 sad?^. y^nv-fj^im-^hiz^-oxu— fms 

Ptth~'W>i'*7h25^ 26c7)d*>-^rco^7h iEffl^fafc-r-St^t. ?;^x y^-wU;tf|&]0?-;Ph 

2 538&fcM£*u ^co^^7 h 2 53ggfl£f?r£&B fcffoTl^-lTKB^-«iatriBWC*4aac. D 

rt-C^»$^5^r;H-^hffliEffl*-^2 0t. ffi Sr^>^*xy^H-;l.h*iiEffl?Sta B B i:LTV^. 
^r«0vA-7h2 63ggPtEa§^ Z.<r>i"?-7Y2t>* [0052] ttl^ 0 1 4{c:5jcf J; 3 fc. f-^hSJfflllll 

B^KH^T'Tff^lll^-frS^y^x^^-v/H-^hffi g&l 2*^aj7J§<iS7>''r;H-;Ph©IfflKl^ ( Rt D 

lt£ffiz_&ffif8X'h&. y=JTtH-/Vh RV) Sr. ?&P B A % BZfflfflti A_D r vft^at/B 

ffliEfflt-^2 0 2:ffii!lLT^7h2 5S§a5^il)^-r _D r v^fc LTA7JL. ^1^!. ^yyiy-/+W 

C:i:T-3Kbr-^T-y7"2Sr7xT;^[6lt«|ll^-li-^ /I'hSJffllffi^ (TtDrv) i&HC. D$r®lW^ 
il, ?yi?x.yy*r)V1r)Vy , mj?i*.-?2 li 50 C_Drvf|-t&^D_Dr v^fc LT-^il-ftLATJ 
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15 

[00 53] ±MLti^mk<mmei,zii»^)VYm 
lOifiifcfcvvm. m&yivi.zwmiZtitzyitTfvi- 
^vwrnmrnisk^ BtA^fu-tst. say 
a y^zm^t^z^yv^y^^^v hmmmmtm 

SC. DfcAASfu ?&PhA. BMt^tzaAC D#jg 

htisiwsififfr*. mwstitt-t&ftrixfiiz 

[00 54] 

ftuwwfaifcfT oztx-. +a> vrnzftft LtdffiE*mi 20 

ffi^^l-SftT^x^t^LTt^'-y?-^ 

mi i *»Hjoiste^®itfc{t-?.3K7 r 'fx^^a 

[02] m\(F^ 4 X^WnyVT^fa^lVYft 
[03] aicO^T-fX^UgcO^y^x^+^lfi] 30 

mA]*fflm$m<mm2i,zi5Vhi')v\-Mwzrxi 

[ 0 5 ] 04 coi-ju hfiti-)]s hMfflm^nm&mwm 
[06] *wmmmffi&3>\z&vthT?^ 

[07] 06cO7*-^XT^f-iX-^co|@i7'a y 
?0 

[08] 07tO7> ; T^^hSlJffllcoy-fypg7O- 
f-r— h 40 

[09 ] 07^y> ; xy^A';P®Ifflico^ >H7o 
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— f-r-h 

[010] #f£BHcol!ifc97$B4 ttJttS-f-^ HfEE» 
JS0 

[0ii] *m\commn&B4izt5v&i-)UbmE<7) 

[012] *^<0HigcO}g®5tCt>JtSf-^hffliE® 

[01 3] *mi<mm<rMm6iz&v&^)UhmM 
[0i4] *fKB<oniso®©6 iz&v&^/v hmm 

*S0 

[015] fie*^^ x?ma.<r)m$m 

1 *tmX? 

2 ftf-y^T-yT 

3 f-ff^^ 

4 RFr>7 

5 7t-*X7?faI-? 

6 h77^r>mfii-^ 

7 t-t>rn-fe«/t 

8 ^hffiEStt 

9 >f 3^-r-f&tfPLLHlg& (EQ/PLL0SS) 
10 

1 1 CPU 

12 *frYWNm 

13 *-vyjyny'hri~/m$& (ago 

14 A/D^&0g& 

1 5 D/A^»& 

16 A y 7 r HIS 

17 y7M/y^ 

18 D/A£8M 

19 A-y^rESS 

2 0 7 ^"T;l^-^ h ffiEfflt- ? 

2 1 ^^yxV^-v^l^-^MijEfflt— ^ 

2 2 ^b^y-fe/Wffi&fii 

2 3 yiST^frbm&tzt 

2 4 ^y^'xyi^rt^Mlgfct 

2 5 i/^7h. 

2 6 i/-Y7h 

27 xeyb';R-^ 
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[S3] 





VREFH 
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[04] 




A/D 



13 14 



Spindle FG 



KtCain j g 

15 f-A-hy-OB 



D/A 



RtDrr 



**** ». D/A — HA> 

/ is 19 



TtDrr 



[06] 



[07] 




[01 1 ] 




'STA> 



[013] 



3 

7^ 




22 
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[08] 



[@9] 



SStft 



Rid 



Bag(gt=FFFR> 
BestRK3ain=Oh 
RtGa^aStartBtGatn 



jit (RlQabO «£ 



pf(RlGaln)>=Bestpl 




|t(RtGain)<Besft 



BestRtGah=RtGain 



RtGairc=FttQaim-<i 



RtQain < =EndRtGaln 



•Stepl 



•Step2 



■Step3 



■S?ap4 



I 



Besipt=FFFFti 
BwmGa»n=Oli 
BQafrt^tarfnGaln 



TtGoinT©;;?*-! 
PI CnGafaO M3t 



MnGain)>=Besft 




pt(TlGaln)<Bes1pt 



B«s$t=p(TK3e(n) 
BesfrtGi*t=.TtGain 




■■*Step6 



-Step7 




"nfian<=EndTIGain 



TtGain > EndTtGain 



TtGvbBesfTIGsin 



I 



•Stepl 1 
■Stepl 2 

-Step13 
-StepM 

-Step15 
•Staple 

•Step17 



[HI 5} 





24 



25 
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